Introduction
Human domination of ecosystems after the arrival of people in new lands has often set the foundation for the ecosystems we study today [1] . Change induced by human activity has been pervasive; such as, the effects of overfishing have been widespread and protracted [2] . Between 1820 and 1930, more than 50 million European people migrated to distant colonies-the United States, Canada, Australia, New Zealand, Argentina, Uruguay-which have been called the 'neo-Europes' [3] . When settlers arrived, they initiated unprecedented changes in ecosystems, including the intentional introduction of exotic species [4] [5] [6] to 'renovate the biota' [7] . The behaviours of settlers have been shown to have been vested in their ability to acclimatize to new surroundings [3, 4] . For example, formal acclimatization societies contributed 'colonial science' [7] towards the successful establishment of plants and animals, but these societies introduced exotic diseases and species [8] .
Where ecosystems have been markedly altered, 'Anthropocene baselines', a description used to reflect ecosystems that have been invariably transformed by human activity, may provide a more representative basis for management [9] . Neo-Europe is a concept for widespread European colonization of geographically distinct areas across the world, the behaviours that settlers displayed and the ecological changes they initiated [3] . We considered changes to fisheries in South Australia, from 1900 to 2011, and describe the influence of societal expectations on native inland fisheries species, which mirrored those that occurred in Europe. The concept, also termed the 'Columbian exchange' [3] , well known in social sciences is little & 2016 The Author(s) Published by the Royal Society. All rights reserved. known in ecological sciences but can assist analysis of why ecosystems look and function the way they do today. Its wider use in ecology could provide a more rigorous basis for evaluating change associated with European agency [5] , reconciliation of the disparity between history and ecology [10] , and identification of baselines in human-dominated ecosystems [9] .
South Australian fisheries, 1900-2011
In the early 1900s, native inland fisheries species in Australia were highly popular among consumers. Adelaide, a coastal settlement and the capital of South Australia, had ready access to a range of marine resources (table 1) . However, archival fisheries records (annual quantities of fish sold at the Adelaide Fish Market held within the State Records of South Australia, State Library and Adelaide City Council) illustrate that large quantities of inland species, supplied from distant ports, contributed to market sales. Although total quantities of inland species have increased over time ( figure 1a,b) , the contribution of inland species relative to all fisheries species has decreased (figure 1c,d). Between 1900 and 1946, the contribution of inland fisheries to market sales fluctuated from 23% to 57% (figure 1c), but quantities of the same species declined to 17% in 1992 and 2% from 2004 onwards (figure 1d). Historical governmental reports and photographs attest to the popularity of native inland fisheries species, and that this influenced their overexploitation and degradation. Murray cod (Maccullochella peelii peelii) historically provided large market quantities (figures 1e and 2a). In 1996, the species was listed as critically endangered on the 'red list' of threatened species, and it has recently supported only a spatially and temporally limited catch and release recreational fishery (table 2). Catches of 'butterfish' (mulloway, Argyrosomus japonicus) bolstered sales after cod declined but deteriorated in the mid-1900s (figures 1e and 2b,c) through overfishing and weir construction (in 1940) along the state's principal waterway, the River Murray, which reduced flow to estuarine areas (table 2) [11] . Golden perch (Macquaria ambigua) also supplemented native inland fisheries sales from 1937 onwards, but has recently supported limited commercial production (figures 1e and 2d; table 2). Bony bream (Nematalosa erebi) has most recently contributed to production from inland native species (figure 1c), possibly because it has not declined since flow regulation [11] , but historically this species was unpopular and not sold at market. Since 2003, commercial fishing of native species has been prohibited in the South Australian section of the River Murray and catches have been dominated by introduced species, particularly European carp (Cyprinus carpio; figure 1f ).
Increased production of sardine (Sardinops sagax) since 1991 has contributed to a recent pattern of decreasing inland fisheries production; however, declines in native species occurred prior to this and their current degraded status indicates that deterioration has been absolute, not owing to changes in reporting (table 2). Implementation of regulations can indicate when governments first became concerned about overexploitation [12] . Legislation was introduced to regulate inland fishing by the early 1900s. It did not, however, preclude fishing, and it is possible that the decline of highly valued species, such as cod, was exacerbated by opportunistic exploitation during fishing for co-occurring lower-value species [13] .
Connections to Europe: fishing and ecological imperialism
Ecological changes influenced by European societal preferences are a recurring phenomenon around the globe. When settlers arrived in the neo-Europes, they precipitated transformations, altering vegetation histories [14] and introducing exotic species [7] . In inland aquatic ecosystems fish, including salmonids, were introduced and their spread encouraged and facilitated ( rsbl.royalsocietypublishing.org Biol. Lett. 12: 20150774 1154.00 1992 introduced noxious species (state legislation), must not be returned to the water. Commercial and recreational fishing permitted and occurring during recent years immense shoals of carp and goldfish have been reported in the waters of both the lakes and the river. This variety is of no edible value to man, yet it appears to supply the wants of the cod, and also affords pastime to the pelicans and cormorants (1909) rsbl.royalsocietypublishing.org Biol. Lett. 12: 20150774
populations [6] . Trout were introduced to South Australia around 1900 [15] and the Inspector of Fisheries reported in 1909 the occurrence 'of immense shoals of carp and goldfish in waters of both the lakes and the [Murray] river' [16] . To assist acclimatization, European settlers introduced new methods, including tools to enable food production from agriculture [3] . Tools, which were often destructive, were also introduced to South Australian fisheries; the most destructive item of this kind to freshwater species was the drum net or 'grab-all' [15] . These nets, reported to be indiscriminate in nature, were introduced in about 1886 by Norwegian fishermen who used a similar tool on a largerscale sea-fishing in Norway [17] . The 'cross-line' (multiple or linked fishing lines), another device common in Europe, was 'probably introduced by the many Europeans who gradually settled along the Murray [River]' [17] (electronic supplementary material, appendix).
Behaviours associated with ecological imperialism are also prominent in historical records. Fishermen believed native animals were pests and negatively impacted fish species and supplies. Their treatment of these animals was emblematic of this ethic [3, 4] ; for example, legislation was introduced to South Australia through state government in 1903 permitting destruction of fish enemies, including native shags and turtles as neither were considered to 'possess any redeeming features' [15] . A bounty was paid for their heads, and for pelicans, because 'beyond the sentiment of their being a fine Australian bird, there appears to be no reason why they should be protected' [15] .
Shifting baselines in aquatic ecosystems
Several distinct changes through history have characterized European fisheries, including a demand-driven transition from freshwater to marine species partly because of declines in freshwater populations [18] , a pattern that is reflected in the neo-Europe of South Australia. South Australian fisheries have also experienced a transition, from fisheries historically focused on inland species to contemporary industries focused on marine species, and it is likely that similar patterns of change have occurred elsewhere. Inland fisheries species in other neo-Europes have also been depleted; for example, Pacific salmon in the USA and Canada have deteriorated dramatically since settlement, and populations occurring inland have been disproportionately more impacted than those in coastal areas [19] . In addition, it is well known that European settlers consistently introduced comparable non-native fish species to geographically distinct locations [3, 6, 7] .
Over 100 years ago, there was concern for shifting baselines and their implications for expectations of fisheries. During inquiries in 1900, the Australian fisheries superintendent evaluated the number of years' experience of fishermen in response to a question about whether the supply of Murray cod was the 'same as before' or 'falling off'. He observed that fishers with a greater number of years' experience more often considered stocks to be declining, describing their perspective as 'drifting' [17] , i.e. shifting baseline syndrome (intergenerational change in perception of an ecological baseline) [20] . This shift is reflected in loss of detail in government reporting and erosion of knowledge. Historically, government was mindful of inland fisheries; for example, inquiries into the status of fisheries [17] and the impact of fishing gear [15] were held in the early 1900s, but the detail of information declined between 1938 and 1959 (electronic supplementary material, appendix). Although the type and scale of impact of European settlement may differ between regions [4] , our interpretation is that historical preferences for inland fisheries species and their subsequent declines, were, to a degree, predicated on societal expectations of settlers. Hence, we propose that the systematic overexploitation and degradation of native inland fisheries species in Australia reflects the concept neo-Europe and is a further consequence of colonization.
Because human activity-including colonialism-has had impact over long periods of time, accurate interpretations of natural versus human-mediated change are needed [2, 5] . Here, we have illustrated how qualitative models from the social sciences could assist with identification of past baselines, including Anthropocene baselines [9] , and an understanding of how concepts from the discipline of history can be used in ecology [10] . Scientists and managers could move beyond specialist methodologies and models to quantify patterns of change. The perpetuated poor state of aquatic ecosystems has contributed to a forgotten past prodigiousness [21] . The concept of neo-Europe especially could establish and motivate more accurate baselines for management.
